WHAT IS CLAIMED IS : 

1 . A circuit comprising: 
a compression circmit coupled to receive data values and being structured to 

generate compressed data based on the data values; and 

an output circuit coupled to the compression circuit and being structured to 
produce the compressed datalat a single output on edges of a clock signal. 

2. The circuit of claim 1 wherein: 
the compression circuitlis coupled to receive the data values from a plurality of 

cells in a memory device and isWructured to generate first and second compressed data 
signals based on the data valuesAthe first and second compressed data signals being equal 
to the data values if the data valu&s are all the same and the first and second compressed 
data signals being different if the data values are not the same; and 

the output circuit comprise&a double data rate circuit coupled to the compression 
circuit to receive the first and second compressed data signals and to a clock signal source 
to receive the clock signal, the doubla data rate circuit being structured to produce the 
first compressed data signal during a leading edge of the clock signal and to produce the 
second compressed data signal during ^trailing edge of the clock signal within each cycle 
of the clock signal. \ 

3. The circuit of claim 2 wherein the compression circuit comprises: 
a plurality of pull-up transistors coubled to intermediate nodes and structured to 

bring the intermediate nodes to a high voltage; 

a plurality of pull-down transistors c<Wled between data latches structured to 
latch the data values and the intermediate nodes, the pull-down transistors being 
structured to generate intermediate signals at the intermediate nodes based on the data 
values; and \ 
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a logic circuit coupled between the intermediate nones and the double data rate 
circuit, the logic circuit being structured to generate the first and second compressed data 
signals based on the intermediate signals. / 

4. A circuit comprising: / 

a compression circuit having a plurality of inputs each coupled to receive a data 
signal and a plurality of compression outputs, the compression outputs being fewer than 
the inputs, the compression circuit being structured 10 generate a compressed data signal 
at each of the compression outputs based on the data signals; and 

an output circuit coupled to the compression circuit and being structured to couple 
each compressed data signal to a single output on edges of a clock signal. 

5. The circuit of claim 4 wherein: / 

the compression circuit is structured to generate first and second signals at first 
and second compression outputs based on tne data signals, the first and second signals 
being equal to the data signals if the data signals are all the same and the first and second 
signals being different if the data signals are not the same; and 

the output circuit comprises a double data rate circuit coupled to the compression 
circuit to receive the first and second signals and to a clock signal source to receive the 
clock signal, the double data rate circuit being structured to produce the first signal during 
a leading edge of the clock signal and to produce the second signal during a trailing edge 
of the clock signal within each cycle of the clock signal. 

6. The circuit of claim 5, fiimher comprising: 

a plurality of latch circuits, each latch circuit having an input coupled to a read 
data path to receive a respective one of the data signals from a memory cell in a memory 
device and having a pair of inverters each having an output connected to an input of the 
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other inverter to hold the data signal, the latch circuits/being coupled together to the 
compression circuit; and 

the inputs of the compression circuit are coupled to the latch circuits to receive the 
data signals. 



ty 

m 

ffl 

a 
m 



7. The circuit of claim 6 wherein the compression circuit comprises: 

a plurality of pull-up transistors coupled to intermediate nodes and structured to 
bring the intermediate nodes to a high voltage; 

a plurality of pull-down transistors/coupled between the latch circuits and the 
intermediate nodes, the pull-down transistors being structured to generate intermediate 
signals at the intermediate nodes based yon the data signals; and 

a logic circuit coupled between the intermediate nodes and the double data rate 
circuit, the logic circuit being structured to generate the first and second signals based on 
the intermediate signals. 

8. A memory device comprising: 
a plurality of cells; 

a compression circuit coupled to receive data values from the cells and being 
structured to generate compressed data based on the data values; and 

an output circuit coupled to the compression circuit and being structured to 
produce the compressed data at a single output on edges of a clock signal. 



9. The memory devipe of claim 8 wherein: 

the compression/circuit is structured to generate first and second compressed data 
signals based on the data values, the first and second compressed data signals being equal 
to the data values if thp data values are all the same and the first and second compressed 
data signals being different if the data values are not the same; and 
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the output circuit comprises a double data rate c/rcuit coupled to the compression 
circuit to receive the first and second compressed daWsignals and to a clock signal source 
to receive the clock signal, the double data rate circuit being structured to produce the 
first compressed data signal during a leading edge ot the clock signal and to produce the 
second compressed data signal during a trailing ec)ge of the clock signal within each cycle 
of the clock signal. 



1 0. The memory device of claim 9, further/comprising: 
addressing circuitry; 
control lines; 
address lines; and 
data lines. 

1 1 . The memory device of claim 10 wherein the compression circuit comprises: 
a plurality of data latches, eacn data latch having an input coupled to a read data 

path to receive a data value read from one of the cells and a pair of inverters coupled to 
receive the data value, each invertqr having an output connected to an input of the other 
inverter to hold the data value; 

a plurality of pull-up transistors coupled to intermediate nodes and structured to 
bring the intermediate nodes tor a high voltage; 

a plurality of pull-dowi transistors coupled between the data latches and the 
intermediate nodes, the pull/down transistors being structured to generate intermediate 
signals at the intermediateynodes based on the data values; 

a logic circuit coiipled between the intermediate nodes and the double data rate 
circuit, the logic circuit i>eing structured to generate the first and second compressed data 
signals based on the intermediate signals. 



12. A system comprising: 
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a processor; 

a memory device having a plurality of cells; and 
a test circuit comprising: 

a compression circuit coupled to receive data values from the cells and 
being structured to generate compressed data based on the data values; and 

an output circuit coupled to the compression circuit and being structured to 
produce the compressed data at a single output on edges of a clock signal. 
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1 3 . The system of claim 1 2 wherein: 

the compression circuit is Structured to generate first and second signals at first 
and second compression outputs Based on the data values, the first and second signals 
being equal to the data values if the data values are all the same and the first and second 
signals being different if the data values are not the same; and 

the output circuit comprises a double data rate circuit coupled to the compression 
circuit to receive the first and second signals and to a clock signal source to receive the 
clock signal, the double data /ate circuit being structured to produce the first signal during 
a leading edge of the clock signal and to produce the second signal during a trailing edge 
of the clock signal within each cycle of the clock signal. 

14. The system of claim 13, further comprising: 
an input/output device; and 

a bus connected tp the processor, the memory device, and the input/output device. 



15. The system of claim 13, further comprising: 
a test machine including the processor; 
a write circuit: 

a read and data compression circuit including the test circuit; and 
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wherein the test machine, the write circuit, the read and data compression circuit, 
and the memory device are connected together by communication lines. 



1 6. A system comprising: 
a processor; and 

a memory device having a plurality ofyfcells and being connected to the processor, 
the memory device having an internal test circuit comprising: 

a compression circuit coupled to receive data values from the cells and 
being structured to generate compressed data based on the data values; and 

an output circuit coupled jo the compression circuit and being structured to 
produce the compressed data at a single output on edges of a clock signal. 
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1 7. The system of claim 1 6 wherein: 

the compression circuit is structured to generate first and second signals at first 
and second compression outputs based on the data values, the first and second signals 
being equal to the data values ifAhe data values are all the same and the first and second 
signals being different if the dafta values are not the same; and 

the output circuit comprises a double data rate circuit coupled to the compression 
circuit to receive the first ana second signals and to a clock signal source to receive the 
clock signal, the double data rate circuit being structured to produce the first signal during 
a leading edge of the clodk signal and to produce the second signal during a trailing edge 
of the clock signal within each cycle of the clock signal. 



18. The system qf claim 1 7, further comprising: 
a display 

an input/output device; and 

a bus coupling the processor, the memory device, the display unit, and the 
input/output device. 
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1 9. The system of claim 1 8 wherein the system comprises a computer system, an 
information component, or an appliance. / 

20. A test system comprising: / 
a test machine; / 

a memory device having a plurality of cells and being coupled to the test machine 
to be tested; and / 
test circuitry comprising: / 

a compression circuit coupled to receive data signals from the cells and 
being structured to generate compressedyflata based on the data signals; and 

an output circuit coupled to the compression circuit and being structured to 
produce the compressed data at a single output on edges of a clock signal. 

2 1 . The system of claim 20 wherein: 

the compression circuit is structured to generate first and second signals at first 
and second compression outputs based on the data signals, the first and second signals 
being equal to the data signals if the data signals are all the same and the first and second 
signals being different if tWe data signals are not the same; and 

the output circuiycomprises a double data rate circuit coupled to the compression 
circuit to receive the mst and second signals and to a clock signal source to receive the 
clock signal, the double data rate circuit being structured to produce the first signal during 
a leading edge of the clock signal and to produce the second signal during a trailing edge 
of the clock signal within each cycle of the clock signal. 

22. The system of claim 21, further comprising a plurality of memory devices each 
having a plurality of cells, each of the memory devices being coupled to the test machine 
to be testea. 
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23. The system of claim 21 wherein the test circuitry is located in the memory device. 

24. The system of claim 21 wherein the test circuitry is located in the test machine. 

25. The system of claim 21 wherein the test ci/cuitry is located between the test 
machine and the memory device. 

26. A double data rate memory device comprising: 
a plurality of cells; 

a compression circuit coupled to receive data values from the cells and being 
structured to generate compressed data based on the data values; and 

an output circuit coupled to the compression circuit and being structured to 
produce the compressed data at a single output on edges of a clock signal. 

27. The memory device of claim 26 wherein: 

the compression circuit is structured to generate first and second compressed data 
signals based on the data values, the first and second compressed data signals being equal 
to the data values if the data values are all the same and the first and second compressed 
data signals being different if Wdata values are not the same; and 

the output circuit composes a double data rate circuit coupled to the compression 
circuit to receive the first and second compressed data signals and to a clock signal source 
to receive the clock signal, tMe double data rate circuit being structured to produce the 
first compressed data signal during a leading edge of the clock signal and to produce the 
second compressed data s/gnal during a trailing edge of the clock signal within each cycle 
of the clock signal. 



28. The memory device of claim 27, further comprising: 
addressing cirouitry; 
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control Fines; 
address lmes; 
data lines;Wd 

a plurality of data latches, each data latch having an input coupled to a read data 
path to receive a datAvalue read from one of the cells and a pair of inverters coupled to 
receive the data value 5 Wch inverter having an output connected to an input of the other 
inverter to hold the datawalue, the data latches being coupled together to the compression 
circuit. \ 

29. The memory device of claim 28 wherein the compression circuit comprises: 

a plurality of pull-un transistors coupled to intermediate nodes and structured to 
bring the intermediate nodesvto a high voltage; 

a plurality of pull-down transistors coupled between the data latches and the 
intermediate nodes, the pull-down transistors being structured to generate intermediate 
signals at the intermediate nodes based on the data values; 

a logic circuit coupled between the intermediate nodes and the double data rate 
circuit, the logic circuit being structured to generate the first and second compressed data 
signals based on the intermediate\signals. 

30. A memory device comprising: 
a plurality of memory cells; \ 

means for compressing a plurality of data values read from selected ones of the 
memory cells into test data; and \ 

means for producing the test data on edges of a clock signal. 

31. A method for testing a memory fievice comprising: 
writing data to cells in the memoir device; 
reading the cells to generate read oata; 
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compressing the read data to generate test data; and 
producing the test data at a single outpyt on edges of a clock signal. 

32. The method of claim 3 1 wherein: 
compressing the read data comprise^ compressing the read data into two 

compressed data signals; and 

producing the test data comprises Alternately coupling the two compressed data 
signals to the single output on rising and falling edges of the clock signal. 

33 . The method of claim 32 wherei 
compressing the read data comprises generating first and second compressed data 

signals to be equal to the read data if all the read data are the same and generating the first 
and second compressed data signals jo be different if all the read data are not the same; 
and 

producing the test data comprises coupling the first and second compressed data 
signals to a double data rate circuitf structured to couple the first compressed data signal to 
the single output on a rising edge of the clock signal and coupling the second compressed 
data signal to the single output ori a falling edge of the clock signal. 

34. The method of claim 33Jfurther comprising analyzing the first and second 
compressed data signals at the single output to determine that the cells store data properly 
if the first and second compressed data signals are the same and to determine that the 
cells do not store data properly if the first and second compressed data signals are not the 
same. 



35. A method for testing a plurality of memory devices comprising: 
writing data to cells in each memory device; 
reading the cells to generate read data; 
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compressing the read data from each memory deviceyfo generate test data; and 
producing the test data for each memory device at ^single output on edges of a 
clock signal. 



36. The method of claim 35 wherein: 
compressing the read data comprises compressing the read data into two 

compressed data signals for each memory device;>and 

producing the test data comprises alternately coupling the two compressed data 
signals to the single output for each memory device. 

37. The method of claim 36 wherein: 
compressing the read data comprises, for each memory device, generating first 

and second compressed data signals to be equal to the read data of the memory device if 
all the read data from the memory device are the same and generating the first and second 
compressed data signals to be different if all the read data from the memory device are 
not the same; and 

producing the test data comprises coupling the first and second compressed data 
signals for each memory device^to a double data rate circuit structured to couple the first 
compressed data signal to theysingle output on a rising edge of the clock signal and to 
couple the second compressed data signal to the single output on a falling edge of the 
clock signal. 



38. A method for operating an integrated circuit test machine comprising: 

writing a test data value to selected cells in each of a plurality of memory devices; 

reading the delected cells to generate read data for each memory device; 

compressing the read data for each memory device into test data; 

producing the test data for each memory device at a single output on edges of a 
clock signal; anjc 
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analyzing the test data at each output to determine if the selected cells in each 
memory device have stored the test data value properly. 

39. The method of claim 38 wherein: 

compressing the read data comprises compressing the read data into two 
compression signals for each memory device/ and 

producing the test data comprises alternately coupling the two compression 
signals to the single output for each memory device. 
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40. The method of claim 39 wherein: 

compressing the read data comprifees, for each memory device, generating first 
and second compression signals to be equal to the read data if all the read data are the 
same and generating the first and second compression signals to be different if all the 
read data are not the same; and 

producing the test data comprises coupling the first and second compression 
signals for each memory device to a/double data rate circuit structured to couple the first 
compression signal to the single output on a rising edge of the clock signal and to couple 
the second compression signal to the single output on a falling edge of the clock signal. 



41 . The method of claim 40Avherein analyzing the test data comprises analyzing the 
first and second compression s/gnals at each output to determine that the selected cells 
stored the test data value properly if the first and second compression signals are the same 
and to determine that the selected cells did not store the test data value properly if the first 
and second compression signals are not the same. 



42. A method for testSbfe^a /nemory device comprising: 
writing data to celli Wthe memory device; 
reading the cells to generate read data; 
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a step for compressini 
a step for producing 





.d data into test data; and 
test data at a single output. 



43. A method for testing a memory device comprising: 

selecting a plurality of test cells from cells in the memory device; 
writing a test data value to each of the selected cells; 
reading each selected cell to generate a plurality of read data values; 
latching the read data values; 

compressing the read data values^ into two intermediate data values; 

converting the intermediate data values into first and second compressed data 
values, the first and second compressed data values being equal to the read data values if 
the read data values are all the same, the first and second compressed data values being 
different if the read data values aue not all the same; 

generating a clock signatf 

producing the first compressed data value at an output on a rising edge in a single 
period of the clock signal; 

producing the second compressed data value at the output on a falling edge in the 
single period of the clock Signal; and 

analyzing the firsy and second compressed data values at the output to determine 
that the cells in the memory device stored the test data value properly if the first and 
second compressed data values are equal. 



44. A method for testing a double data rate memory device comprising: 
writing data to cells in the memory device; 
reading the cells to generate read data; 
compressing the read data to generate test data; and 

producing the test data at an output of a double data rate circuit on edges of a 
clock signal. 
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45. The method of claim 44 wherein:/ 

compressing the read data confprises generating first and second compressed data 
signals to be equal to the read datei if all the read data are the same and generating the first 
and second compressed data signals to be different if all the read data are not the same; 
and / 

producing the test^data comprises coupling the first compressed data signal to the 
output of the double daaa rate circuit on a rising edge of the clock signal and coupling the 
second compressed /lata signal to the output of the double data rate circuit on a falling 
edge of the clock /ignal. 
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